OCEANS QUIZ:  Waves, Tides, and Currents

Tides

1.  What three bodies determine the rise and fall of tides?


Earth, Moon, and Sun

2.  Draw an example of a spring tide.


3.  During what phases of the moon do neap tides occur?


1st and 3rd Quarter

4.  Draw an example of a neap tide.


See question # 2

5.  What happens to the pull of gravity when the sun and the moon are at right angles?


Becomes weaker due to destructive interference (i.e. the sun’s gravitational pull partially cancels out the moon’s gravitational pull)

6.  Based on the tide chart below, what type of tidal pattern does Honolulu have?

Mixed Semidiurnal
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Waves

7.  Label the crests, troughs, wavelength, and determine the amplitude of the following diagram.

Amplitude is 1 m

8.  Calculate the speed of a wave with wavelength of 100 meters and a period of 4 seconds.  What is the frequency? (Show your work!)

speed= wavelength * wave frequency

speed= wavelength / wave period

frequency = 1/ period

Hertz=1/seconds

speed= 25 m/s

frequency= ¼ Hertz 

9.  Consider the three factors that influence wave height.  Given those factors, which major ocean has the highest wave and explain why?

a. wind strength- strong wind = more energy = taller waves

b. wind duration – how long the wind blows; waves produced by strong winds will dissipate when the wind stops

c. fetch- the distance the wind is blowing in one direction; longer continuous input = taller waves
10.  The number of crests or troughs passing at a given point in a certain wave period is called___?

a.  crest

b.  wave period

c.  wave frequency

d.  swells

11.  Define waves.  Waves are a disturbance that travels through a medium from one location to another

12.  If you followed a single drop of water during a passing wave, in which motion would it move?
circular orbit

Currents

13. Explain the difference between deep and surface currents.

Surface currents driven by global wind patterns

Deep currents are driven by density changes due to temperature and salinity

14. What is the ultimate energy source for surface currents?

wind

15.  Describe what a gyre is.  What direction do gyres circulate in each hemisphere? 

Gyre- closed, circular flow of water around an ocean basin

Flow clockwise in the Northern hemisphere

Flow counterclockwise in the Southern Hemishere

16. An El Nino event indicates what kind of water temperatures where?

initially referred to a weak, warm current appearing annually around Christmas time along the coast of Ecuador and Peru and lasting only a few weeks to a month or more.

17. What are some weather anomalies associated with an El Nino event?

	Drought in Southern Africa, Southern India, Sri Lanka, Philippines, Indonesia, Australia, Southern Peru, Western Bolivia, Mexico, Central America 

	Heavy rain and flooding in Bolivia, Ecuador, Northern Peru, Cuba, U.S. Gulf States 

	Hurricanes in Tahiti, Hawaii 


18. How is El Nino different from La Nina?

La Niña is defined as cooler than normal sea-surface temperatures in the central and eastern tropical Pacific ocean that impact global weather patterns. La Niña conditions recur every few years and can persist for as long as two years. 
El Niño and La Niña are extreme phases of a naturally occurring climate cycle referred to as El Niño/Southern Oscillation. Both terms refer to large-scale changes in sea-surface temperature across the eastern tropical Pacific. Usually, sea-surface readings off South America's west coast range from the 60s to 70s F, while they exceed 80 degrees F in the "warm pool" located in the central and western Pacific. This warm pool expands to cover the tropics during El Niño, but during La Niña, the easterly trade winds strengthen and cold upwelling along the equator and the West coast of South America intensifies. Sea-surface temperatures along the equator can fall as much as 7 degrees F below normal. 

19. Describe the global conveyor belt of deep-water circulation.

Cold, salty, dense water sinks at the Earth's northern polar region and heads south along the western Atlantic basin. The current is "recharged" as it travels along the coast of Antarctica and picks up more cold, salty, dense water. The main current splits into two sections, one traveling northward into the Indian Ocean, while the other heads up into the western Pacific. The two branches of the current warm and rise as they travel northward, then loop back around southward and westward.  The now warmed surface waters continue circulating around the globe and eventually end up back at the north Atlantic where the cycle begins again.
20. What are the two main causes for this circulation described above?

Deep water circulation is driven by gravity and density changes via temperature and salinity

